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(57) Abstract: 




PURPOSE: To store a new program 
in a nonvolatile memory by 
transferring an initial program to the 
nonvolatile memory according to a 
transfer program when no program is 
stored in the nonvolatile memory and 
then excluding a boot ROM from the 
memory space of the 
microcomputer. 

CONSTITUTION: The initial program 
stored in the boot ROM 5 is executed 
right after the one-chip 
microcomputer 1 is reset and the 
transfer program for transferring and 
storing a program in a flash memory 
4 is stored in the boot ROM 5. 
According to the stored transfer 
program, the transfer of the program 
stored in the boot ROM 5 from the 
boot ROM 5 to the flash memory 4 is 
completed and then the program 
made to branch off to the flash 
memory 4, thereby excluding the 
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boot ROM 5 from the memory space. 
COPYRIGHT 2001 KIPO 
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oui«a« maa?* LHsa oroiasssEi^ okjihssseisj MEa 32.hm asa^ 3che ith°i ±ti ?\&*} m$\*\ naa. 

fltt ROM, a gfflSI OflSEIOfl CHS = 53®E flSSJCH SIX) TOL 271 £?l = £3g^ ^1 3£ =S3SM [QE* gffl^l DO 

aaoii am 3 ». ¥M rom# s?i ansa sz>££*ei a wo. oion era*, aass =sneoi t-s owiasasEisj hi 

«aS MSEJOfl *§E101E. 371 4 SICK 

EHSE 

Stf A| 

•°eis e ttssi i^Aiogoi tag i-a DKJiasasEisj ei/je sj^sj eai# xts; 
oE2^ Eiei §*te 1-2 oHDiasssEisj eai*> me; 

<>E3£ £221 1-*J 0H3I3SBSE12I MSa^g© SAW 

o£4^ E3°i waa^goi sioiAi. romoi abasia nasi miasi?«s eai«> ^se; 
oE5^ a42i Duaej^w sioiAi aoi^f ram^s IK2J Maa7s# eai^ ^sa; 

»E6£ e a^sj sd§ ^ajwiod mm 1-2 ofoiasssEiej m^e; 



pE7& £62] 1-S □KJI3SaSE1°| DUSa^M EAI^ ^SE; 
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•E8£ £721 WSa^gW SiCHAi Umttd MSaOfl CH*J *m S! 7IS **5*K?I W EA1*J MUE; 

o£9= £721 tiltt&g MSaSi?Ei S^2j CHOIE1 S*g §ST# EAItt 1£S 

oEIQS £62| £^ RAM2J JQ3g2!©S«l Q10IE1B 5S*W. 3 UOIEig dlSl^g M2BJ2i 7ISft^ 

£A|# gSS 

o£11£ £I02J RAM2J m« ^go, £A|^ 

o£i2^ £ii2j eia&g nsgoi aitt 7is/±7i irat> sieise «a^et saw is^ *s; 
p£i3s £621 Hi«?g miaaou me qoiei saiv *m; 

o£He E62i ui«t?g misaejou no caoiEi2i boi*7i eaisi ms? *» 

o£15a3 £1421 Aia± 1MAJ UlflgrS MaaOfl *1&W SAj*> ^S£; 
•£15b^£1421A1^^201IAddl«^MaSI0flCH*^eie£AJ^^S£; o . 
•£15cir £1421 AI3± MM BlflVg MaaOfl EH& SAItt gSE; 

•£15d^ £1421 AlSi 4MAI U|«M MaaOfl EHtt «E|g EAItt £SE; o 
o£16£ gffl2J IC 7rEg EEPROM WStW]|3£gSEi21 MSfl^l EAItt £3£; 
•E17£ S2H21 effl^l MSEI UlSDWIBSgSEISl Waa?2S SAItt gsa; a 
o£18£ §EH21 g2H3 OUSa UISOK)l3SBSEi32| rjO|E17|gJ was £A1*| M3E0ID. 

©S2i &jra 

©301 ^Sh^ 7|g 3 3 ^0f21 gtW7ia 
og O0&CH EEPROM, M££l S FeRAM §21 ±7\ 7^tL> blASte MHae LH3& DrOI3£BSE10jl Stt 20ID. 

oui*w««aa7Hjisaoroi3SBsa2i ois. eeprom LHSsi i-aDKHaaasEWttaa an. 01 ^EH2j aKDinsasEi^ i 

C ?fEI2gyy S3 Afg£13 2JD. 01 IC ^EgSI 1-S DK3I3SS=E12J Dflaa Big, N2CH £163*301 El 01 2JD. 

oOl maa SDH SiCHAl. OfEa± 0000H-7FFFH£ 32-kUK)IM2J R0M(Read Only Memory)g°?(H] U&EI 3, CHEE!!^: 8000H~9FFFH= 
8-ktiK)IM2J EEPROM S«(H1 WESi FFOOH-FFFFH= 256bhOIM2J RAM S^M ttSSIOI 2JD. 

CHEfifl^ OOOOH^ — E}J= DIEEil^OIII. 271 0\£i$± OOOOH~OOOFH£ 2IE1SM «|E101I ^EJH SID. 1-S DK)13£g£E1 
21 =£3g^. 1-g DK3l3SBSEI7ha«ESSf©«hS R0M21 ^ = 93AJg £^ 2JEfee?h R0M21 eiEi^M 

»ag9|^S BTI&Q. A, ^71 1-S DWIBSaSEIOilAl^ AISSUB. R0M21 ^=»}X1(H1A1 5g3Si ISM}, £E^. °J 

E1SE 6lt!S SlSlftl ^tlEIH. ^71 55Jg§ 2| °]Ei^M R0M21 2!EiSM «3S^£S tllO^OtthD. 

Oia^ l-S DHDlaS^SEIOf Al^. =S3S0I g«EPI =53^01 ^71 ROM S^Ofl £301*flOtt!0. 5. ^71 EEPROM 

EEPROM 2I2J U|«@€ 01331 #e 1-S DK)l3Sg^E1, ^ mEHSI 0D2ag LHSt^ 1-S 0K)!3gSSE1£ AlSOfl 

siD. ai?s esH^i [Hlea7^ lhs-^i i-s DKJi3sg^Ei2i waa asi oat saiw. • . 

oOl Maa HDIAI. WEai^ 0000H-7FFFH7I- 32 kHKHMei gai^l HaaS^Ofl m&E13, OlEOl^ FF00H~FFFFH7h 256-tlhO|E RAM( 
Random Access Memory)2^(W VSgjD. 

oEEPROMOl LHS513 IC ?h£S AhgEl^ £1621 1-S OhO|35BSEm &0L OlESO^ 0000H7I- ^EFS Oi£cfl±0|3, OjE^]^ OOOOH 
~0t)0FH7^ 2JE1SM tt^EIOfl fe^SD. g2H^I Maa^ 4 kUK3l£DD 8PH21 (g^ 0-7)£g S^£I3. OIOIEI^ ^^0K> 

s £7iii ^ siD. diatf i-s □K)i3ss^EiM siojai. ui«&s Maas^i iwaa2j ass ^7i 2^01 =^3as^s 

S Ah€^ ^ SiQ= 7K33HHAI XflSSQ. MEH^ Oflaa^ ^71 efflAl MaaOll «SS =S3eO| ^l«£ie SOil^. D101E17h 7IS 

g 4:£ as eaAi waas^Ei ^7ig ^e ac^ saaHHAi as^D. 

oEg3g0 g7| 1-S aK)l3£S5E121 gffl^l OflaaM 7IBW7I m. Dg2l ^goi aejs 4i 2iD. 

•391 1 »aSBS2J PROM EHDI El ( writer )g Afg*0. 01 »BOil 2ifflAl.^»^£S 1-S OrOI3ga^Ei7f^x1£| i?S CWSE1 

t i«b prom aoiEi2i iLH5 fifasin. oioiei^t ^71 i-s omi3sssEi2i bu eeH^i waamj 7ia^a. 

oW 2»BS COOIEIPr 1-S OKJiaSSSEKHI Aia§ 7i^U9flO|^ 2iE1BI0li(O|«K SCia StCf)Ofl 21Sfl gfflAI DflSaoi 71 

2JSJ=- SfirSiS! &BJOID. 
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o£IBS "71 fl| 2 $*5*K?I EAI1N3. 01 ESOfl ?IQ\M. I-S 0K3l3SgSEK101>=. ^5fiE(l02)l EoB ffl^a 

bsekhbw 2^aa. a±B sseukbm wsaoi 7is =s3g se^. aoiEisaooe Bn gg£Eao2)£ s^ejs. 3 

-B 010IBd(105)e W«1 £71 W£SE(102)5^E1 1-S DK3I3SBSE1(101)^ SD(10B)01I S^SD. £?l E£3B3E£, SCI(I06)3 

m^m^(io7)g s«b iffla MEa(io8)« s^ejh, 7Pion 7issa. cpu(io9)5 #eH^ Hsa(i08)t amm. £?l SICH b 

53Bc ROM (110) E£ RAMOI 1)011 

<aau. ic ?>es Mea^ ei6°j i-s okjibss^bsj 3?. £7i eeprom^ ?g aoiEi ssou A>g£ia. ath ch^ssi =sa 

B£ ±7ltt ^ 2J~ ROMOfl *33I2 3§ S¥BE> EEPROMOfl £71 ROM CHI SSSOl Si= = £3S£ DAI 7|£Jg 4> 2171 

fOSOI. CH^sj^S egg 4 2JD. HSI, tC ?>E2] OS §01 ROM 01 T^SEJOi 2J£ gS, OS §2J 8n 7J2J ©71550. 

o^e. SJEJ-g§ IC 7>E7> HMJ3 2iXI°h °& 3201 £7I2> ©01 :?£9 1-g DKJlBSg^Ell SB IC 3\SJ\ 

1 DB g£2J ES3ge ^7^£S 7IS*fe 5501 £&&\0. 

•EST. ROMOfl 3§a0i 2ie ES3E2I £01** ES3BOI 01 EEPROMg *7^2£ ASS iES3g(HI Qfl OIEH gS!£S AFgof 
E3 EEPROMOfl ¥7^33 ESS OIL £71 = 33g£ 22> ITOI »£l?h AJ^71 3011 ROM OH g?mOl *JO. 01^. MSB] » 

^(EEPROM)t CPU *NAI S g£. SUtmESllOl 01Ea±7K DDOIE1 5© S! 7IS Sltll £71 DflSBI SflOfl ^U. 01 a 

OlEi « 9 CflOIEI 7IS *JSI= OtE2fl±01IAi gAJOfl g«§ 4> Si 7 1 ID SOI Q. ath £71 *^ H33B23AJ EEPROMOfl 73 S 

3 = 33B£ ROMOfl SgSOi 351 4^ S3. 01 □ I ROMOfl HSEIOI 2i=r S|A|±=S3BS wgfJ 4> SO. ©a, 01 £1 

ROMOfl & SSI 01 Siiz = 33B, A 7|£)/±712j 01 g^OflE A>gE12. U101E15 3 2HW SS3S01I CQ5f EEPROM 

ofl7iaa^tt^aa. \ 

•we. ga*i nasi* m§s i-s DK)i3 l sa«Hoi gEH*i maapi =e3g rom^s h«iei= am wsaa. Era. 

o^ai^ OUSEIi ROM CHdSSAl Mgft^ 2^. ^ ROMOI «BfS =S3g# RAM Oil 2£SKM «S*h9, Iffl^l OflSaS^EI 

moiEig ir 4 siD. 3ea, urn &01 =g3gg ramoi s^ssan gHH^i mseisj tj*^ aoiEi 

S AJS*ra3 g^OiH. DM2> S«I7^ i^to. 

ft 

o^. ES3S© 1£H^ (HiaQS^EI RAM Oil S^. 01 RAM£| SS3B0U U&\ Qflaasj dOIEt HOIEIS 7ia/i^ 

W0B.D# g^£Si-Ei 2!EiSE fi^i!S7Hra*ra (08301. E160D SiOiAl SCI(1D6)S^E1 °IEH^M fi^dS(112)7h BTg*©). £ 
PI =33BS HSEI^SI S!HeMiHEIO|Wltta. 3yU^EH^ MEeiS^Ei CflO|E|7^ia/^7|E|7| QBSOfl. aEIHM «!E1 

s «ir'4s S3 ai^bs sfwa. H^'iMBa s^i= ui«erd nsa^ A^gas, ui«&s waa^cpusy 7ia^ 

^g2J AWIISQ Q 2 MZ^B Ro\7\ HBSOfl 01 SSl^ ^«SJSD. 71Q ^fc^iSI AW1M01 CPU2J AK)lfi2t SB«W SSS. OHQ& 
U«M Dliea(FeRAME 5«)MA|E 01 C&aAI. §2H2J SEH^l DflHa^ LH5£! DKJI3SSSE10II 2^5^, §S 

§ZH3 DDaag ES3B g^3f 01 OlEi g2j£S gAIOit AlgSI— 32^ 5S»6hD. 

•Stt. SB^ snmifi N0.2788^1995(S^g 1996^ 10S22S)0fl^. HI9HT* 0^laa7^ UISS l-g 0K3l3Sg^QM ^AJSKM. 

oi= Assise °!EigM b?eii ramoiu oe waas ggEs^. affl^i naas^Ei momm 7\^/^7\m~ sei. oi^gE^ 
3?. Ai^y^j mw7i *m uh§£ie^ ^«eioi sia, 

oi ess. a«r eg ma^ wea lh§ riioiHsesEiofl ai^caoiEit tibv ko ai^s &s»Ai?ie 4=aoia. ^. 01 
©ss. #ai^ imaaM ^iss ss3soa c&eh maaei aoia s^on m\o\ moiEisy Pia/^on stfg z= ism 

•itt ^71 a^2| p^OI «|«i;-0K)|3SB^aS biS AfgA>aE^ ^Olti- EES t|0ttK>. OI gS ^71 n> 

oEtf. 53H§»l5fi 34237V1993(S7H^ I993t5 12^24S)0fl^. £71 EtfOOJ =S3g# SE*fe ^S(W S^I ^SSbOI 

SiQ. 01 ©SS MEH^ MSEJ LHS OHD13Sg^E10fl ES3^ CflOIEie OS SE§h^ 7ia0fl W £71 BfS^ 1TOI 01- 

013SS^E1M k^2J AfgAiaESf OB EES SS*IO*£th 01 71SM it^EES A>«tJS?. e!EiE!S«IEi7h i?M ROM LHOfl 
m^M. Af§A> 5£3S(A>gA77h g2Jg 471^ =S3^)°N)11A| 2!E1gE TJSMPfl 4= SD. 

sf»g ^71 2fflie «iawi *isa 2°^ ^o S , g ^sjg. waaoo *7^ =s3gg ^© 4= ui« 
bt« twaa lh§ oroissasEii 201a 

^ssj y|^j«^ ouaae. sssf ui*itf« naaoi *7wss »sa =s3©on ma aoiEi s^s^s Am^ h 4^ 2i 

=, ^ =S3B s^m uoiei s^oa gAjon unv« waae Mmv ^ si= ui«s« Maa msowiHSgSEiei 201a. 

o£7i2i ^aj# wtmn ^*a. b wssi Hi«ar« twaa lhso'kdihss^ei^. 
->0K3i3sa^Ei2j twaa gzm siss ^che A7i7tey ui$tgr« oiiaa; 

oOK)|3SgSEie AJg*h= £7|5£3e3f0| ^7l£S3Bg £7| U|«flTd OUSEJOfl 3^*171 $|*^ S^=S3gl 73§ei~ ^ r 
OM; 

o£71 dl*|g-fi 0flS£]0fl 0^ =S3gE 3SSI01 2iXl »M.*»ri?l5a3B» £71 2^ES3^0fl CD-Bf £71 HISB£ OflEBIOfl 
S^*KM. 3 ROM! 0K)l3ggSE12J OflEa ^iKHlAI 391 71 JJCH^l ^01*1-= ^901 SD. 

o£7| qi^Ofl Ul«©£ MSEjM =S3B01 SiAl 5^2 HBOfl. ROMOfl >aSE101 2ie 2£=£3gOfl W fllOl^ 

7J ROMOfl 3Q2EI01 £7| = S3B# bl$IST£ 01133011 a**H. £71 HlflffS DliaaOll 5S3BB 3 * WOI 

^ DHJI3SBSEI2I Maa SZHWAI ROM© «7l&a. "Jt 
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ooiod t&a. ^lEsnes « 5 ois uoieie hssioi ^ 20121 bia^2 msejm ssejoi «5sa. 

o2£h AB££ ESaSi UI9l€fg MHejOfl TO£g ^§*> gS. 30l*£ ROMg M. 01 

oS^eiEIS^ SS=»!X]ebl$tU2 MS£]£0fl UHfl*^ 2101 7^*HX17I IDISM. OS &m 5tJ«^ £g3gOI 7ISEI71UA8 

=s3soi uiflus waa20i) «ni ssas.on ajiss gtmon seiem sjemu 4=sjck oa. 27i 

°271 M2EI m§0KH3£g5E^, OKDIBSSSEiOil RAMI 

o£7l =£3gOI °>E^M *iEjej £^2X11 SfitSfB; 

otim^s nasptHima msejoa =sag# ramm ssspi sms^-sagm asam a 

•aioi^ ram on 7359 HSDat^sa bisi&g miaejofl igngf s^^sasoa ©a RAMoiam ram on a 

§2 *£Z3S0I ^tSHLfl £7l*£3gOII oj Eig E 2^2XJS 27) b|$liJ2 M2ENHIAi 271 RAM2S 0|gA]?i = V 

•2?i ^gon smra. ss=shb(H! coabiaws onaaoii sseijq ousch s^sa^ei u\mmg -naagoi a 

s saa uia vs wiaaofl aw 71s a ±ti spi w =saeoi ram on eseih. stsi* mode, seibm- aasj o^xi 
7hdi#i,>2 wea^Ei ramss oi§*ck 

•aaiAi. uiasa raaas^Ei ram on ssa ^saeofi edeluoiei s^ss Afssi^umss oneaon &»r»a.oaacH 7ia 

oRAM 200vM bl*1^2 DflaaS^EI £tS$f= SOfl 2!E1BE^ S^M, 271 =S3gO| *$^t>m 271 - 

oRAM; 

oOH3|3Sg=E1°J M2a g#M H3EI0L °jE|g)M »a°| a 271 RAM Oil S£m7l 

aa^WCT w^aEi3H2iA7i^fe«ui»i»fi-«aEi;a 

o27| RAM (HI 271 S£=33B0I COa. 271 J3M b|£IU2 OflaEI^Ei.RAMOfl 3£*M2. 01 

RAM Oil fli =S3as-^«^010l. 27l°«E1gM »B12J 5^S)X!1 bl$l^g Maa^MHJAi RAM 2M 0lgAI7l = flOI^E ^ 

o#7i ism ^om: bi^sa ouaaoii *i§9 m isas. oaacH a^»S¥Ei umvs maa^oi as gaa noaa. 
on m$KW a ±?\mmy\ 9\t> =sagoi cu-a ramihi s^ejh, ram ^ouai m) E^nrnm swm. ei 

eism. jga^ ^^2)^1^ bi?i^ miaas^Ei ram^s oistra. 

03 gjif. hi*iws imaas^Ei ramm s^s =saeoti a>a, umgrg-ogsEPtEioiEi s^ss ob bi^i^ oiiaaoii 
aw «a. oastH a ±?\^ new ?^sisa 

»m RAM 2011 Eli =S3ISM ^tSm= SOU °JE1g^ ^ah*h g° =S3©0| ^^th£ SSOLa SiEISM.XiaS ^^o| ^ ^ 

2>a. 

o^7i bi«&« Maei msDWiasasEi^ . 

o=SH^S^2f CflOlEi 271 bl*l»« Waa^Ofi gSEIH; 

•271 «!01^7f27| fl|2ZSIlg(Hl ECha 271 CI0IE1 S^s UO|E^&§H^ A|§o^^ ^SW ^ 2ia. 

<>27i *fl2^3gofl caae^bi?i^2 Dfieae ^snss^nf aoiEi g«2i ^=on goi^ Afs^^sia. 

o^asjss^ ^2=g3a(Hi [&a, aa3CH,bi?i^2 iwaasj xisoiEa^xisaioiEi^2> ramsj xisoiEa^ou a^si saw 

[&a RAMOfl bmST2 XlgWEai^S^EI WSHOIEi^l S^o S 4. oiq 3 QOIEJB 01 CflOlE^ RA 

MOilAI ^gsW b|?|^2 MaB]5J CU0IE1 XISOiEEfl^Ofl 713^ 4 2ia. 

og irssi'u-s ois# oi«iwi ?ijb s^ase e irasiitfAim 2>d«i ^st^K 

o21 WX) 25# tf£*K)|-B I £A](Hig 0|»HHI ^S*^; 
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<>a S^goj ^AjQfl ich) ajag H|*HJg LH§aK)l33gSEm UEKJ1= 1-S QK)13SS5Eie E2M EAI2 ©01 ^EJOl 

2JD. 01 1-S 0K))35gSE^ IC ?>ESA1 gg£J01 2JO. £71 E901IA1. I-S 0K3l3SS5Eia)=. 2f§ E53g# CPUC2 
KBIOi^B). RAM(3), bl*^2 0f|23tt»E«l b|*IWg M3SJ)SAJ #313 01)23(4). "E ROM(5) a AI3§ ?lSU?H0ld °]EiB101± 
(OlSh SC13 3£tO)(6)# SfcttKD SIO. 

o#7l 1-3 QWI3ga^E1(1)0fl^. ±71 7^ 0D23SAJ #313 ME3(4)M 2!SU. 01= *jEH2J ±71 7*Stt 

HISI^S D053. Ofl^CH EEPROM0IUFeRAM# U1SSKHE §0. 1-3 0K)I3£SSE1(1)7F MOIEil §CH^7l$f= SWUM AJ^£J 
£ ?h£SAJ £§-£1^ 35. #313 01)23 (HI*llJg MSEI>(4)fe. 901*71 7teS^ KB$ 3E21 201 HUfSttlO. 

oE3s £71 l-S □K)I3£3SEU1)21 SJ£2Hf£ ^EHOll 2!^ 01123 E# EA|*JO. 3. 01 Ea^ O0O0H-()FFFH7MH<tiK3IM2| ^ 
M ROM g5l(Y§ ROM 5)011 1^3. 01EE11± D000H-7FFFH7}- 32-kHK3l^2j #3)£1 0i23SS!(#3l3 M2£l(4))0il ^EJ3. 01 
E3± FF00H~FFFFH7> 256-UKJ1M2J RAM gej(RAM3)01l 1JS901 2JO. 

°oiEa± ooooHe ±Em oiEa±oi3. oiEa± ooooh~ooofh= oibsm^eiwi ^sd. #313 Msejwe 4-kUHDiMDho 
gmigm o~7)og s^aoi szo. ousch csoiei^ zj g^sjo S - °i D 

oE3£ R0M(5)(^E rom 3^)01 SJOflOIgS £B\m UEH-H3, 1-S 0K)I3£S5E1(1)2| 3 Am 35011. ROM(5)01I «§SJ 
CH 2J= £7I=£3B0I tfttSO. R0M(5)£ #313 OHSBJ<4)O0 = g3B# S£^3 AiSTOI WS6£33etfl§tO. °" 
EIE^ «32| 352X1= ROM^Oll 2J3. oiEi^M »321 ES3g§ ROMM flSflOt 2iQ. 

0^71 s^ssdbm t&a, #313 01123(4)521 ^e romooa ?q§£ioi sj^ =53^21 s^oi sseis. =53g(aioi)# #313 

01123(4)011 E71AI3I3. R0M(5)# 01123 Si^SVEl El 71* CI. £71 ES3B2J £313 01123(4)011 QHEJtt =53 

BE TaSSJOl Si XI &►# W *JSK*2Q. E4= 01 ^BlODAi^ 01)23 Si EAIt>Q. 01 Qfl, SiBgM «a2J 2^2*]= #313 01123(4) 
^OH sjddin. oiEiBE «321 3X15 1313 01123(4)011 2£S ES3S LHCHlAj ^S7fSSrt>. 

o#313 01123(4)011 =£3Be S^Sh3. S^S 5S3B0U m& ^313 0D23(4)S^E1 Q0IE4S 7IS^71U ^71Sh7| 

«l. 1313 01123(4)1 iS3BS^ 5U DflOIEI S^H^Al ^AJOfl A>Soh7l ^oj. eiElSE «32J d^H!X|(2iE1gEas!E1), 3! 

M313 01123(4)21 C0O1E1 S^Oi) CH^ 7ia/A7i ££38(311 5S3B)s #313 01I23(4)S^E1 RAM(3)(W Q*8K)I. 7171011 
D. 

o^7l HS3B 012100. #313 M23(4)S^E1 RAM(3)011 S£3B^ ejElgE »3 = S3B0fl CH^ 2tg = £3B (WaCH. #31 

3 0023(4)01 CH^' 7IS/£712J SB»3 =£3B). #313 01)23(4)^21 °!E1UE ^3=S3B011 CH^ M7I*13 ^S3B. S 

«37F ggsj *|*SEJ£ eiEiHM «3HS3B011 01*^ *«3 5S3B (0JI3CH. #313 01123(4)011 CH*J^ 7l2J/db712J XB7H » 
3ES3B)01 5t^D. 

oE5= ^71 «3# ^2J 01123 S# EAIttO. 01 2?, °)E1gM «32| RAM(3)^01) 2i3. OI01E17> #313 01I23( 

4)g^E1 EJ^ §^ °»E1gM7h W^Sm3E. RAM(3)0fl 73§S 2JE1SE «32J ^^XJE^EI °jE1SM *13# 

4= SID. 01 NODE, E5011 EAJ=| ^21 SOI. R0M(5)= 01123 S2W1A1 «7iaQ. 

oQ#. E12| |g? ^E(HI CCfSf. 3301 ootsiOl l-S 0K]|3Sa=Ei(l)0| 35SS SJ^Wl fl)017f "E ROM(5)01IA1 bl^l^ 0U23S 
Al #313 0U23(4)£ ^ISflS ^S*^Q. 

»°>j. SS01 i-S 01-013gg5E1(l)= ±§2J 3AIM eSKS201)# tS^O. 01 3AIE g^OI ^gft^, CPU(2)£ 0U23 § 

ZKS202)(HI ¥M ROM(5)7FOi0fl01g*^E^ 1-*! DK3I3SSSE1# 01 082] 01123 2!£ E301I EAI&CK 3 ^. CPU(2)= 

R0M(5)2| OiEa^# 553B 7^E1(S203)01) AflM^Q. 

oS203# get]" 1-g 0>OI3SgSE1(l). ^ CPU(2)= ROM(5)(S204)Ofl 73 HS3S2] M^}0. 

CPU(2)5 ES3B0I OlOl "E R0M(5) (S205)0«AI #313 M23(4)M a^EIS^Xie BS^D. W #313 01123(4)011 
3B01 0101 Xj^SICH 2J£2 S207S 2*5 5 he 0^ XI 2^101 2iXl STSS. ^E ROM(5)(S206)011 S^5S3B(HI d>£K ^ 

— ROM(5)01I WS301 St= HS3B# #313 01123(4)011 23^3 7ia*fa. 

o3 ^. CPU(2)£ ^71 01123 SZmM "E ROM(5)# S)7ieh3 #313 01I23(4)(S207)# SJOBOIgSm CO. 01QB2J 01)23 2(4)e 
E40J EAIU B^2^ WO. 

o3 ^71 CPU(2)= #313 01123(4)21 CHEa^e =S3S ?^B(S208)S Afl^u 1EH3 01)23(4)(S209)01I =S3S# 
^*IA17I7I AJS^O.o 

o3 M. #313 01123(4)00 ?a&?J U01E1# SOIOIM M?\ 9\M. SM0IM ES3B(7|£J/4r71 £S3B)2> #313 01123(4)011 21 
E1SM ^Ei(3)e #313 0D23(4)(S21O)011 S£ = £3B011 U}E} RAM(3)0j) a#*f3 ^StTO. 01 ttJ2J 01123 SSS. E5011 EAJ 

au^2^^ol&o. 

»^7|21 OUS ROM(5)7h ^)SEJ= S?# ^gShSO. 33U ^71 0II5J S^011A12f W0| ROM(5)0fl Xl&S ^g3 . 

BOI D13 #313 01123(4)01) 735^ 4E SiO. ^. ROM(5)# «Bf^ ^£ «BJS 4 SISDI. 01 35011=. #71 S202-S2082J § 
5H)I gSfSO. 

•E*^ #313 01123(4)01) AfgX><A>§X> ES3B)7h 2J2JS OflgjCH 5S3B01U tHS S3 OS §21 HS3g# 

= S^OD-. E180D £S«r bm &01. l-S DhOI3Sa^El(l)e 9&£E(102)# ffl^ g^El(103)Ojl 2^*K1K 0) 35. ^E r 
OM(5) E= §e*l DD23(#313 01l23(4))7f SiMOlM 93. 717I0D »S9 39)01 EE3B1 Afg*KM. ^SE1(103)5 

^Ei AfSX> ES3BO) bl^^5 0U23(#313 01123(4)) OH 7IB&0. 
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*£7i2j ?£oii 2i«a. Mmm\ sejs §§ =sasa sehsi m2ej(4)lhm ssaj^iii. £7i =s:i@g ^«aisd. s tpioi 

*7^23 =S3g0fi [&^, £71 0313 01123(4)21 CflOIEI gejg 801 £71^ 4 2JO. 

•a©. £7i©um aoi. ss© gaia M23(Hi*iu2 nsaxooi hsub s^n> caoieh s^g gsw ^ 2J7i disoi. oig s 
gsss 393V sa^ ao. ma. i-a okjihsbseki). □ ataosi 1-2 dkjihss^euds 01^01x1= ic ^21 ± 

C^AIOII 2) 

og D# ^AlOlie 26-2151 S5SK)1 OISHW S3©Ch 

«E6£ B gAJOIl 2011 DM 1-£ DtOiaSSSEISJ UE^O. «|, 1-g 0KH3385E«11>£. CPU(2 

). RAM(3>S 5f«^ QflSSJAflM. ±71 7h£© HmtS M23(14)(«J£H U|«Sfi M23) 5! R0M(5)g Stma. 2© £71 S 
CI(6)M ?b|©0. 

<>E7£ £71 Slg S3© &S© 32J 1-g 0KH3SBSE«11)2| 0023 ^£g UEKi!Q. RAM(3) 3! dl*ll?£ M2 

3(14)^ CPU(2)2J CHHM^ SZKHI CPU(2)£^E1 2MH53S ^g ^Jkfl^ 3 7IB «1Ai±7J 7^Sfl2Q. UlttlTg 01123(14 

)2\ hsub s^ofl £7i romom a§£ioi 2is igaeoi assji} cpu(2)ou sm atssa. 

<>£7I ES3S0iI a>2h CPU<2)£¥E1 g3&l = ggOfl CHftfl JB017J5© M237> QU23(14)£ AhSSCk £71 SS2J 011=. til 

*l»£ Qil23(t4)g ^g2E0fl fflS«^ gg. bl*SS 0023(14)011 CH© 7I2J2EO0 gS*^ SS. bl*l&£ 01123(14)g ±712E 

oo gsme ss. Hmgrs iw2a(i4)oi at© 7is/±7i g^s esse se. a uimra 01123(14)00 oi© 7is/±7i s^a nam 
= ss. a ui*ivd mi2a(i4)0fl at? 7iej/±7i g**g §sg sai«^ ggg s©©o. 

ouifl&a M2a(i4)s. zpr 4 kbwissj a~fs hi gars 012304)00 7iejEi= cioiei^ £7121 g^&?ig 
a. 

•mm i-s okjibsbseki dsi Ai^y A!±g2j- &ai ai±soi «§sd. 

og^ BM^. MgX} €g ESaSOl 01 g§ 551B2g^E1 AOO AJ^g ™gl 4= SID. 

•ii ^as^ssAi A>§^ia. 01 ffijas^oo^. xj\ uoiei s^sj eoi**7i*fe s^oa s^oi §a*^ aoia^ ^ai^ 

•RAM(3)S. 1-g DWiaSSSEK 11)21 °'E1L 1 M^E1Sq2>. UlttfS 0fl2a(14)0il QI&Q0IE1SI 71 Q 8%' ^7ig^g tSS^I 91 

ssne. ^ 7ia/±7i=Miiss ui?i^g mi2a 7iej/^7i hmdss^. m±® e^d^b tm s^as^oi 

EI5 Al^g s^S^ a Am»S3££ ^2 £IOi SID. 

o°iEi^g S ui^grs 0023(14)01 CHtt 7IS/^71 £§3Sc. Si B|«1T« 0D2a(14)2| AJ^S HSZlBS^Oil 7a§Qi2. 2 

.ion ©a S3© aroi. «i Ai^g ss^soo ciia- oia ramcm s^sq. 

o28^ 01123(14)011 CH© a 7|gJ ^Afl^a UEf^jQ. Ul«ieTS 0fl2a(14)S2J 2JAI^ AJ^S gg 

oo n>Ef cpu(2)oo ej«h »ioi&a. 

og-71 fla(Zt«IA|^)e. Al^ij ^S^E121 S^2J grtj(P1)(H 21*11 AJ^SQ. £71 S§§. gS o|E1101i(P2)01] SJoBAl til 

^JEJCH. ti|?|^5 0fl2a(14)S^ U01Eig ^gSKr gg# t,^?0 Sg25 em. dl?I^S 0U2a(14)M CHSKM MOIEiS 712J SE£ 
i71^= 38(301 2 =S3@)e 3d*] S§25 »a©D. OIM ^2§§. WSIfg M2Ei(U)(Hl ^gSJOl 2iH. bm^£ 01123(14)011 
A1 «j«SD. 

o£7i s-s^j ggoi am a s^. «ioi7f umsrs msacuM mtmm ^bcp3>ss floi7foi5Eia ui«er« on2a(i4)2j aoi 

El gSJOil Si^ UOIEW ^a^CKP4). 

•ens. 9^?a ssoi s^. ui*s« M2a(M)^oi cioieisi 7iej/4:7ioii max* nKwiEi7h ass ramodoi oia 

Si Ul« Vfi 01123(14)011 CH*H 7|2J/^71 ^&(P5)£g jg|017h OISSQ. 

£7i© ^^?a 3soi saa 3?. s vssi i-a DroiasasEiio^^si um^s nsadon sws 247i tmsoo, hi 
rnws ofl2a(i4)oa 7a§a =sasg ««*raAj. sa© ui«a^ ou2a<i4)£¥Ei taoiEig 7iej«h7fu^7ia ^ sd. caaAi. 01 

3^011^. £7]©tft2>a0| 013 RAM(3)0II S^SKM WSS Ulfltfg 01123(14)011 CH© 7IB/^7I ^H(P5)£S fllOie OI§AJg^S^ 
. B|«a« 01123(14)21 UOIE1 3^011 CH© 7|2J/^71§SKP4)01 t«*HM3Q, 

ooi 7ia/±7i §5>«. dosskm^^ei eooieis mtnisi-uija»ioi ajzkji §ea. «ai 7ia ^bjhhsj aizkji § 
fi»m;sE©a^9«2i ^7i~ mz*o\ matio. oaaai. ihkiimsi qoiei mmz ^» ull:i7^g3=B^^. ibroiM2i 71a 

S 4£ OWIHgi. 64 kUhO|E£j ^= 4«J DK}|a^^7h gfiohO. 017IAJ, 011301 iga ^71011 600 g3^7J S&QH 7^ 

shs. mmm 3?h ^ti^ g^on^ ^ i. 8^7h ssa. 

oOI2f 901. 7|2J/^71 SAJ2M fiWI OHSOil. Ul«8f« 01123(14)011 01© RAM(3)6MWA12| 7ia/-fc7| ^i!2J ^tSSOlie. 21 

EieE2i aae s-ai©d. 

•aaeM7j aysra. £7i 7is/i7i S9«m. ui«er« nsaci4)^si seism aa^at ^a©cKP6). seism 

SS*ra. DAI RAM(3)£2J U|«V« 01123(14)011 CH© 7IS/47I ]«0|7KS|fiO^Il. £71 7IS/^71 g^g H»©0. 
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oQ§. 1-S 0HDI33B5E1(11)2J H\W&2 0023(14)5^ HOIBil 3^325 *Sftt£ £fi S92J IS? »JEM [&a g 

o°2. umws Maej(u)g^Ei s^sje? aotasj ^ea sga^ s^gi iJtssretsn. cpu(2)e 01 ggoi ai±s =s3e 

SS^Ei 213 ?F 0H=PH 5SSKHS2). 

•01 g2h Al^g Eg3g2gi?a SOI 0HJ3. S12S g?\Z\Q\ XZim §X1£>D. £71 2SOI A|±g =S3©^S¥E1 

ssa aoiemg ±±sai sshsj ui*n;g M2a<i4)sj oiEa±t g^csRos ^s^cks3). 

oQg, bl$liJ2 (HEa<14)S«E12| EfiOIEI *ltf RAM2J *j§ CHEa±# 2£(DST)£ gg*KQ(S4). dlSI^S M2a(14)S¥ 

a2J OlOlEi €jg ftl^e w^(CNT)0fl g§*JD<S5). 

oQg. oioiei m^icurm oe«7h oty^fs ssaKH(S6). oois sn^s s:?isk* *ia# sxian2, qioiei e»a s^ccnd:^ o 

01 0KJ3. CPU(2)=. WPES M2a(14)H EH«hCH 50222* gSttM SS3*a= BllttSSfl. Hmifg Qfl2ej(14m sa 

<>D§. UmiS M 2304)21 0iE0l±<SRC)£^E1 ClIOIEm ^gSHl. RAM(3)2J O1Ea±(DST)0fl «§*>D<S8). 3 ^. OiEefl^ SR 
C2f DST© Dg CflOIEI^gM 9|«l 01Ea±£ emO|e$KQ<S9). ^a 4* CNTM 1 

oQg. dlSJ^g M2aj(14)£^E12J OIOIEI £*a ^ CNT7J 03^ OJWhM UOIEiM 4g SS=*m 

59tCKSIl). 01 S2h UOIEil 5g*WI Sr^23, 3£2J 0I0IE1# ^SWDIBW S8-S112J m*tw E!gOISK)L EflOlEi© 

SSBW SCH LH3 »aS SSttO<S13). 

«de, i-a oK)iasasEi(ii)on sichaiej uiggrg naacu) e^ ram<3)si xiga s^hs^ei a^aiss aoiag *s*m. 
Hilars masidosi wss se?on uioieu ?iaa^ eiosj gg^D. 

c?5, HI 3^2 0iaaO4)S°J 3^3 mOIEI 7ia© AlgSKr ggOl &^5J3(S2I), CPU<2)^ 01 ggOl Al±g =S3g£S^E1 
2^9 3.°mQVd7m SSSJCKS22). 

oOl S2L AI^S £53g2£^E1 Sgg 2101 0HJ3, S332S S^loKfl «3i g^fflO. tHS. SSOI Aj^S £g3S2S^ 
El 2013. OIOIEI ^m ±±£M HI*Sf« M2EKM) E^ RAM(3)2J CWEaie ^4= SRCOil ^g*0<S23). 

oQg, UI«S3 M2EK14)£2J 7|Q 010IE12I SSAIOfl OlgEI^ »S OlEa^M ^^(OST)S ^S$H2(S24). Ufltfd M2a(l4)S 
2J QlOIEiSJ 7IB S^(CNT)£ SSMKS25). 

oQg. CHOI El ^ CN^ 0KJ?m B§SK«(S26). 0013 S34£ M^I*K« «ae SetTO. ML OIOIEI 7|gJ CNTO 001 

om3, ui«bt^ maa(i4)2i goioiMgg uekh^ bEhu^ is <as»m<sz7). 3Eiee« 3jqMKS28). 

ooiai- sol. saeMe ^ais^ 31s. m S295i gsron ^sb mow ram(3)^i ^gou ^^is on, 3EieMsi 21*1 
QD2ei(t4)^ oiEiSE sa gaaoi siiai?iaj hbsoiq. n^ismsi «a=. uisbs ou2a<t4)^Ej ±gn 

OD17IAL umerd iwaac 14)00 7a&a ui?i&g M2a(i4)^oiiAi ^Sof3Ai. aoiEifi sm uyaa<i4)oi 71 

as 4 ao. ckfai, oia ai^s 5, ramhi lh^ ^9 on ioaui«wd-Diiaa(i4)s^a ramci3)w s^s Esasas 

B10ilO|gAI2JD(S29). 

«RAM2J LH^^^EJ XIa7^ gfi5J3. 3XIE101 3E1SMM DAI °!0|QIBAI?L DAI M2a(14)^21 ES3g£S 301 

M OI§A|9JD<S30). 

oDe, ui«w« M2a(i4)2j gmoiE gaine o^s aAaM*m(S3b, haws mi2a<i4)oii mt^ia e^g seto<s32). 

oDg. EJtEJ S29DD EAIS RAM LH^ ^§!2J EI12J ^MOfl n>a SS^D. W7|A|5J mggrg Oflaac 14)09 CH 

ftf 0I0IE1EJ 7|a ES «tt 210ID. 

•blflSS 01123(14)^21 =S3SSS¥E1 RAM(3)^2J 5£3a2S MQ\m 0ISAJ3I3. CPU(2)^ =SHS^S^Ei 
SOI 7|aSS3X| E^ ^7iSg3X!l S"g«>D<S41). £7\ 7iaSS=- Ul*iaf« 0D2a(14)2J CI 01 El S^^g U0IE12J 7|SM S8 

m= 210m. ^7i iTisss umsffi oiaa(i4)2j -cioiei s^ou oioieiej 2101D. 
0^71 3?§2j aaF. 7iasgoi3, cpuco^miwiTs M2a(i4)# ^a 2ES gssi— see s««2s-»i. umirfl oiaa(i4)s 

mm EES ^St.CKS42). 3 S. CPU(2)^. e4*(SnC)S« ^SEIOi 2ie OiEM^S^EI UOIEiS ^StCKS43). 

°q§, cpu(2)7mi*»a M2a(i4)e ees ^s*i~ ssm e«i«ss«i. m*sis M2a<i4)^ ?ia 22s ^st™s44) 

. 3 *, CPU(2)e DSTOil ^SEIOl UlflVd 0il2a(14)SJ OlEgfl^Oil S430HAI StBV Q0IEie-7iaWCKS45). OlSAN. U|« 

ir«-naa(u)ssi-7iaoi»Aiao. 

03 $. Desisj oioiei 7iae src oiEa^a dst oiEa^e aaoie«^cs46). 71a ^ cntw 1 ^AiacKS47). 

oDg. umsrs oflaa<M)S2i oioiei ?ias ai^kji ga^i nasou, cpu(2)e eitiSMe 3ouojasm(S48) < maacws 
2j ?ia sara §ge vtmz aftssKfl. 01 g^ej 7iDaD<s49). ^1 §^01 @ssk?i soi ^^e^i- 3a 
as7h . Ei22j 3E1SE «a ^e^s noia oi#ai^jd: 

o3 CPU(2)7F UI^Bfi OII2a(14)£2J 718 §^ gg*^. 3ag^# WlttCKSSOD. 
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«Og, CPU(2)= 0I92J HI8B£ 0123(14)321 7IB gSffll 2J$| 0J371- gfgej 212! 7* 53*JEKS51). 01IEW 2iD3 2?S 

S54S dtSSKM. CPU(2)7> Hlftgfg Dfl2a(14)0fl ^S22£ ggmE*= ErtlttSSML UI«BT€ 01123(14)© ^ga 

E£ *KM. RAM2J LH^ *g2J *3g §£#CKS55). 

•2tt. S512J 5SM SiCHAJ. £71 Ofla?* M HI8W2 M23(14)32| 7121 §2*01 g#£3 §3*1 dl$l&2 01123<1 

4)0fl CH*i *3# Xlgti XIAIOI 7IBSgOIS(S52) S5323 S^SKQ. ±71SgOI3 S543 dt!*KX- 

oS53oiiAie, mrnwz W2a<i4)£2i s« cjoiei 71a xjajsi— cnt7* oa^ m?m ss^ssmi. s§ qoieis ui«tr 
3 oosa<H)Ofl jiairaeiwB sstyo. 01 in. sura cioiEta 7isswi »sa. s42~sksj gsrs asoiwo. t*B. ssdw 
uoieib ?iaara. S54S swkm. masra msacws ^§222 asata. ramsi m^^sj §s*jcks55) . 

oQg. 2 flOi 2AI9 RAM2J Ul^ ^&0flA|2J S492J gSfoS. U|«ITfi 01123(14)01 CH*J 71 S §2*21 §£P 2i© OB. 2)E1 

BS7f W4S*i 3S2J 2 I22| 2*501 CD3 gg*K3. 

oS492| LflOflAj. BEIBSTt gfgfttS . 270fl 2AIS RAM (3) IH2J 2JE-IBM «!EiS^E1. *|g*fe °JE1^E a5J ^EJ2J CHEOI^ 
S CPU(2)7I> ^g«iD. C&3A1. M2a<14)U]0fl 73 §-2 °]E1gE ^3 flQlft 0|§AJ2!a. 

•M*. ££21 ojEigS 3«!*Ke!HBE«IH>2K 01123(14)21 CflOIEI S^M CHtt 7IB/±7i=S3g 01 SI 00. 213 

sa-^nsw mt s*J3 =sas<oiiacH. uisi&s 01123(14)011 m* ?\%/±?\ gsra §3*a =£3g). msi&g on sac 
14)^21 sieibm aa=£3Boii oiti- M7iaa=33@. b 2ieiue §s$ou g*sas sieibs *a =£3boii aw £*3= 

£3B((HI2CH. H|*n?g 0023(14)01 CHtf 7IS/471 §2*21 XH?H *3 =33B)0| 01 El 2iD. 

•#71 ejEtEM flaonAi=. 9^. eiHB^i &«*ras m. ui*sr« 0fl2aci4)2j cuoiEi^t buoim ej=xi ^. umsr« on2a(i4) 
oil oi*j7iB/±7i s^ssh^xie BStiCHsei). otaa(i4>2i vwmtm. cpu&mum'gg Maa(i4)oi en 
t\o\ aaoim e^e see stw^sw. n «aM sewq. ^. cpuavi sjeib^eisj lh§^svei. ramojod sjh 

8^ 2IEIBM ^SIQfl CH*i 3«a ^§!(°!EtSE ^aOfl mt* S»a2| i!= CHEa±)££ MO\B S7I*K». UlflffS M2a(U)0|| am* 
7IB/^7|2| gBflai tO. yS. (M2a(l4)0il 2i= QflOlEI© BCflOlM SW »~ S^^. S622| ^EfoKH S63£5 

streich 

osb3(hiai~. cpu(2)7h mum uii2a(i4)on cnera. ^§22^ se^ bwbss«i. umm nsa(i4)g 22s 

oOl^lAj. CPU(2)3. U|$IV€ Dfl2a(14)0H 7955101 21= °'E1Sg «3 tftIV ❖ 2i2^ £101 2171 QB^Ofl. UmBS H5E|(1 

4)4^21 ES3SS^ nO\g 0ISAJ3I. ^ Ul*l&« 0H2a(14)£Ofl SXES^ SIEIBE .flEle OlEEOiS ^o\m mTma. sjeib 
M^aM4 , 4!tia<S64). 

O M. Ulggfg IM2a(14)^O0AJ ^71 2| e!E1BM flEI7h §SEJ9. QAI RAM(3)0fl =53g(Hl ^?|Sm. CPU(2)= HI«SS 

lW2a(14)2J Sa7^&Se.'XI OhdXIM SStXKS65), 

o3 §2f. U|«BS DU2a(14)°J 3d «a7t Sf^3; S67S SV^U. 2!EigM *ia SS*iQ. £E«i. blfl^« 0H2EI 

(U)oi cH*i ad «a7^ sssois. cpu(2)^. ui«?€ oiaa<i4>oi chsjoi. 7is/^ti g^g «i^i*fe srt!t.^s«. hi gar 
2 Maaci4)2i sd «ae xijh«kks66). ^. cpu(2)e. ram(3)^2| oieibm «Eion cn?i *^a ?S(°iEiSM waofl ch*> *«a 
°j a?^ oi2ai:)£5 aom S7ism. ^ae wutio. ae. 01 9d «a7h geas. sieibm «a ^se setio<s67) 

. 3 *. 2 I12J S492| ^7|2J §3H« 2|*I. U|«M 01123(14)21 gd^Ofl V4&BEIBS flSIOfl CHSKfl. gS^St 2! 

EiBE »a# 2101 7fS»W SIQ. 

oQg. umars Haa(i4)(«Aj xistj m^°i ±7\g*tm 2 1321 §g° ^eou ©a sstia. 

o°d. UI«Vd M2a(14)0fl EH*i ^TlggOl mSt12(S7l). CPU(2)^. 01 SS0I Al^a 2LS3S£S^E1 SgS 2121X1 OfcjXlg 
BS*_MIKS72). 

O Al^y =53g^S^E1 S:g^ 2101 OHJS. S80og &7ISK* «a^ SXI*iD. ^71 9S0I A|^9 
El SSftT 21013. U9IW4 (H1SBJ(14)M/J ^7|S|~ M^2J 01Ea±e ^^(DST)HS ^§?_KS73) Dg. CPU(2)= Ul«tt3 0B2a(14 
)2J 3dS IS flStKS74) «. °jE1gMl 3W»iQ(S75). 

ooi^ groi. siEiBfii-Mm -as. ae S762i g^ou 2j*n «icH^h ramo)^2j j^ss oigasis khoi. °ieibm2| ?m 
mm&tm umms on2a(i4)^2j sieibe *ia uvM*m vzm w\ *v 210m. 0171^21 «a&. umvd «Ha(i4 

ooi7iaj. ui$i&5 ouaa(i4)^2i ^tsdhSAi. bi*&g"H2a<i4)2i asi2i mmm $ aa w&m. 01 Dgoa, 01 

a aj^s =sngoii aj£f ramojoji s^eich 0171011 ^ ramlh ^ess «ioi^ §2jCKS76). 

«RAMLH ^§J2J »37F §55119. CPU(2)^ g^|*H2 2J£ 2IE1BMM DAJ W7WH1. QAJ UlttlTg 0123(14)^21 ^ HI 51 

V« M2a(14)011 2i01A121 M§ ^71 B101# 0lgAI2JCKS77). 

oQg. hi«v3 M2a(i4)2j ads eeH3e ose ais*ni(S78). b\mw& mjaatujoo m*i ^7i §e*_CKS79). 

*^7| S760UA12J RAMU1 =&2J ^71 2 1121 |g? ^MOfl 2AJ*i 210ID. 2 1121 S410IA1. ^71 Sg£ ^71 

S80I7I OflSOfl. S56^S Z9U8KN. CPU(2)7^ U|«gT« MSa<14)S ^7i^= Sgg H aU^g^|, ^^(DST)0| Uinttd OH 

2ad4)2i oiEa^e 5tj«^ i^^2i ±w\ Aisraa. 
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•o§. tJiswg M2ei(H)2j wm°} Aiemi sa7i tasoB. sjeibmi skm(S48). cpu(2)7l siaeeoj ergs saw 

sa*. #7i ±y\ s^ej 7iosa<S49). a. 2ia»e^ e^msi^ mej #71 2 1221 ^mm ck* gg^ 2ia> & 
a. 

pa cpu<2>^. bia^g HHa(i4)iHi siCHAjsj mmz\ ±7i§^ set assra. eiEiemi exj*>o<s50). 

o(m CPU<2)£. £>7| Hl«©« 0fl22l(t4)0H SlOiAJSi ±71§^2£ 0Da7H^*feXI2| Cfl^t SS^CKS51). 0fl£17J2JQ 

2 §9. S54S CPU<2)=. bl8&3 01123(14)01 EHSKW SE£ £S«^ SB# bl*m2 0B2a< 

14)© 5§2E£ 3H2. RAMLH 9£J2i »SIM §S*.CKS55). 

♦2£h S5I2J BSODAi. £71 0fl517t S*H b|*IIfg H 53(14)01 A|SJ 1g^2| ±7|§^0| S#££ SS«J 39. UlfHM W 

sskiooo ot© »eie xist* ssoi ±7iggois(S52). S54g as«m, #7it> ssw ramlh 9^21 *ae ggtu^ss 

5).. 

oo§. dines mi22j<i4)oii ai&Eioiasi @oi*7i §^9d 2 142 2 1521 ess *»e db ck^absi sstto. 

oHiflgrg Qfl2a(i4)on moiEi Boi*7ie sm sisi>ye. uiasrg mi2a(i4)0flAi2i 901*71 s^sj cooiejs ±7joBot*ro. e g 
AjoDsj us owiasBSHdi)^ swe ui«?g nsa(i4)&. is^ojq ±7ii tract, gsum °j2j2j 93s* ±7iepi *i*i 

oE 150flA1£. #71 blfllfg WS2|<I4>2| S2J2J ±7W7I Wtt =AJt fiSSUl SiQ. UlttlTg DO SEJ( 14)D0 ffl© SCH*7| § 

STg, £££ £01*71 EH# ±W 3 S^Ofl CHSB 9^7ISm *SSI~ 20IQ. 2 14SJ S93£S^Ei S10I2J «a=. 2 15a2| 
Aia^(!)g^E1 2 15d°| AJ3±(4)2J flSJ £A10fl gg*!Ch £71 ftSIS ^AI3±3 ag. 2|Z|2i Aia±0fl A^KJI £371 QB 

SOI. AI3±0hQ A]±g = £3g2J *31 £81* 4= S!2^ *PI 2. 0H3CH 2 15a2J C~E=. 2 72| CflOIEI S^J 1 

~3£SAd2J C~E(HI QtSttQ. 

o2 14011 SiCHAJ. Al^g =53^011 ^ UI«BT3 M2&(14)S°I C0OIE1 S0ii*7l SSOI ^!EJ9(S91). CPU(2)^. S£L 301^71 

•oi qb, Aia^ is asttacs®. ±?\ mmmm c~e)& ±?\ we s^(gm om nsitr ch^ l a e> 
oQ-g, gflou era Ai±y 2= Aigxj- =snB2j n&m M*J$±0<SM), 

oQg. S^e 4:71Sh7l W ^71 gSf H&±?\ 2^ &gEI21^2| Cfl^g SStTD<S95). 01 US. 2^S7^ 001 0HJ3. 

ai-sj Mm± «as°! hjsoii caef S96~s99s stiaa, 

oAI3J£ H!S7f ISOH, S960UAie, 2'l5aM 2AIS W2\ &0I. S920UA1 CH^S^SJ ^EIM CH2a^2f AHJIiOfl CU-£f. ti\m 

&2 Dfl2a(14)0fl CH*K S^7ia gSTOI g^)£S2J 7IS0I tSSBSD. «iae2J liSg^. OUSCH E 701l 2 

WUIMTd M2a(14)O0A12J «JS gej(FM§)# Mg*H3. 2. 01 UOIEI^ Oia ±71SKH SD. 

*£7i e^roi &SS13. ae ais^s oi#ai7|7i $i*b, ajs^^57f siooohai skj*< s^tia S94^eisi e^g 5ugoi*io. 
oAia>i 2g uim^. s97obai, 2 i&on eaj^ uiai sol ±?\ s^e sam^ ^7i ch# g§ choieii ^ti^d. 

oM^± 2)^71- 3§ DBOfl^ S98WAJ. 2 15cOD 2AI«^ SOL S962J «!8 gej 1, SfflSl ±71 CH^ LHS 

QAI 7|g]^Ck 

oAia± aa:7f 4g OBOU^. S990BA1, 2 15d0fl EAJ«j- Um SOL ^2 g^LH2J UOIEIg 29 ±71510. 
•01^21 S@2| g^Ofl 2|*fl. Ulftttfl DB2a(14)2J S2j S^2J ±71 e3>0| SffiSQ. 

oChB. SIOIOflAI^. A1S± Siae O^S eaOlfthi}. S94. SSSm 71*J S102S g«*CK 01 S1020flAj^. U|«Vd O0SE|(14)S|'£ 15ctHl 
2A|^ ±71 S9?(M^ D)O0 EOOIEIt ?\®VO. OISAH. HI«g?S 0223(14)21 LHOIE-j g01^7| §SK3| &gaCKS103). 

o^71 1-S □miHegSEICLIDOBAi^, bI$J^g MHae £2381 S^OIU EflOI&ie ^§«H! 901^71 

HOI El g9?og AUSW^. S^2> QflOIEI S^M §AjOfl A>gg - 2iQ. 97fXI QB S^^S A>goh3 ^ b|« 

^« iHiaBje Aie^- hb ^ssi-a. 2*1 ^71 bm^s (msaa 97^ ub s^ob §aiob Afg^- ^ 2171 hbsob i-s DKJiBsa 

SE1(1)S IC 7FEM SKi2J Alg^^Mi ±^^ 4 2iD. 

<>2tL W3CH ^71 1-S OKJiasaSEKL ^bl^MC ^EOfl SiOiAJ. Qiii2J bl?J^ 0B2air SW^29. 15f0| 
U C1I0IE1 S^e □OJUSiShTfl »^A|?1 Af§W47h°iD. CKfAL-IG 7tE7h CHBol SSSOI §^oH2 gAIOfl ^g^i 7f§ 4 2i 
£01. QKDIU^SW B01 *i7IS 4 2i= BE1 Al±g# 4 2iD. 

o^. otiacH ic ?ie §2£ ©a gee b ^ ^Em chset ogsa exBBoi seh «ie^i2 ^it\°k =saeoi oiaei rom^ob 2i7i 

OBSOfl M€0| flt»SD. 01011 CH^Kfl. H ^221 1-S DHJI3SBSEI(1Jim A^Sh3. IC 7*E WtS^OB QOIU^m>fl §§2J 37* a 
±717h 7fS^ SS^ OMJEh 0S21 32 7^7B SQ. 

^221 d|«^S 0112a US 0KJI3£aSEiir. 



oS«012 17H2J ±71 7 K^*tbim ^2 0B2a; 
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oDH)i3sasEit ±e>e$i^ i^ngag a qi tissues £7i umsrs mssjos *m saHs^sa *§*h= *s 

ROM; 3! 

<>£7i ulcere oneeiM wm^ esubs a^aot 2ixi sm oh. £7i ^issne© £7i sshsiibm ©a £7i umwa ms 

aw 33**= B10i^&# 7bld*aa 4>a 2iQ. 

ocoaAi. ouu^aiQiEia ssgoi 21x1 sis 3^21 £EH2) hibus ouaaon ch«kh, romohaj soi«pi aoiEie ssm 

Of aa. 

o£7i urnus Maa LHSQWiasg^Ei^. £7i hd^e+oi. £7i mass unease ramm sgEiot ass =s3gou ck> 
, £7i maira ouaaoii mt cioieisi 7iej2K±7is 301a ewe ?«oia. - 

o£7i sjsra, ramou nsneofl c&a. mtiira waaofl a& aoiEisj 71212* ±tis 301a ejus ❖ aa. 

Mh 01 fleiS. RAM £2| = £3g(HI CD£> t«*KMXI7l QSM. UlflVg MaaWAj ^£SJ = £3gOI tfUSOIQZtE. 3 *iaM Stf 

a »a gtm 4 aa. 

«£7i hi«w« waa m& oroiasasEi^. £7i acw ^soi. £7i ramm 73 ^ ^sasoa cosh £7i umerg msbi a^ ra 
mej ^gs^^s^Ei aoiEii ^asm. 01 ejoieis £7i HMira onaasj ?«oid, 

°£7| q>£Ofl RAM OH =S3S0fl CD2K Hlflirg OflSa iE^ RAM2J ^SS^QflAi CJ0IE1S «*S*H2. 01 CQOIEIg Um 

va waaHj ±§se?ofl ?iaw 4= aa. aw. 01 *a=. ram£2j ^sagon tost s*kwh7i irason. mara naaaoiM gasj 
Hsaaoi mssoiaaa. u nz\w sv§ sxi 92 aw 4 aa. 

o£7i ui*iu« onaa m§ DK)i3gasEi=, £7i ai«& h « ojaa^eiEiBE *ia2i ^snsou asEjn, £7i ech^ewi, £7i r 
am on =£3sou \m e?\ wava Maaofl aitr aoiEiej 71^21- ±7i§ sums «hjs etssw ejEie M7i- u. 
^1 eiEiem wasi em 00 a>a umvd miaaoii «§a sieism xieisi s^zisss «ioim s^iw ^ a= ^soiq. 

^71 2J*ra.fl)01^B^ RAMOfl (D^HI?)^ DijaaOO CHttCflOIEISI ±?\S 5jCM£'«)UB ^4! 

sou aEie vi- qi, ^7i2i «ai sewjU- gAi(m. e)EisM «a2i ^= ^t^oii ©a utflvd ouaaofl eiE^e 

»£oi. aa*]- a^ 8)3? «« a ^§721 s^iiHOfl s^Eis 2ise ss^e^ oiftfl%- ^ aa 2*oia. 

(57) ^^21 

g^tf 1. 

oDWIHSgSEiBj Oflea SLHW UH«& ^CWi »HJ2| ±?\ 7fet> UlflifS M3BI; 

o^7I DH)I3SB5H1 AISSPI 91^ i7| ££3® 5! 01 i7IHS3^M ^71 H|*l^ (HISEJOO S3*h7l fl€T 3^ 5S3Sge 
ROM; a 

0^71 mmw Meaofl oiiz nsasa «§sich axi »g ai: ^71 ±7i^saga #7i s^=sn^oii ti>a ^71 um^s onaa 

« IWaa LH5QK)I3SBSEI. 

aw 2. 

•a ism acHAi, rami a sftiftta. 

•^7i um^s miaa^. oi uiMira ooaaiw Tasa Esaea ^7i ramou s^sf7i m sensasa asera. 

o^7i aoi^&s. ^7i ram ofl ^saga fitt*m. ^7i s^Hsngoa urn gy\ H\mv& iwaaoii «ss ^sage ra 

M££ 2^21 SAIOI. £71 RAMOS ?a&S £®V IB. £71 ^7l = £3gOfl StftIS °!EiaM «H2| d^SWe UI9|gra 

IHiaaS^H RAM2S 0I§AI7I^ 21m i92^ 3^ Of] 2 a LHS □FOIB^g^EI. 

S^?^ 3. 

•a 24HH aOlAJ. S^D- CflOIEI g^OI gffltt bl«tffi DflaaOil ^§£IJ2. 

o £7i =53as^ou= sstt ui«s« iwaaoii oioiei s^a A>gef= 2i§ xisshe hsusoi 

o£7l aOi^BS, £71 [»/ £71 CU0IE1 S^g CflOIEI »§g^SAI AJ»fe "2» UIMVfl Oil 2 a LHS Df 

OIBSa^EI. / ' 

aw 4. 

°M 2$M aOIAJ. £71 fl]01^9-^ £71 H|3^£ MaaS^EI RAM£S S^HCH ^^H^Ofl [&a. £71 Ul$|&£ MaaM CH 

& QoiEisi 7i£j3f ±7i2j ^oia tish^ ?ig ns^s *fe uiftva waa U)§ owiasasa. 
aw 5. 
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»a 2SM SiCHAJ. £71 aOl^BS. RAM Oil a§9 =£3gOfl n}5L £"71 HI8g>2 H2SJ 5c RAM 2] ^gS^MAJ UOIEie 5 

gam. oi aoiEm s?\ bisi&g Diiaaej ±s2«m 7iss^ *© bi*i&£ Maa ws dwibss^b. 

aw e. 

o« 2tW 2101AL #71 blfl&g MaSJMe SHBM «SJ2J = £3B0| a§93. 

*#7I aO^BS. #71 RAM 01 a§£ = £3BM (Kf #71 blftlfg MaaM CHt> 130IE12J 7IB2f ±712J s?0ia 2&© SS5SM 
2!E1SM7> agfttSfi QB. #71 °]Ei^M »a°J £ = £1X1011 ©a aOll #71 bl$1gf# OflSSiDO SEISM *1E12J HS3Q2S 

aw ?. 

ofl 6^011 SiCHAJ. #71 a01^B£. #?l RAM (HI aSS HS3B© *iam£ §2>. «a2J °tE1SMB SXlShe 31© «fe 

bi*i&# Maa wsdkjibsbsei. 

S W 8. 

o« siCHAj, #7i biflws Maaois eiaas *a2j =£3boi agsja. 

o#7l bl3&# OliaSJg^EI RAM££ 2£E101 a§2 =£3g01l=. blHS« WI2SIM CH*J CflOIE12J ±712J ^OIE 

SM= 7|2J/±71 = £3B 2100. #71 7|£J/±71 =£3B2] *a2J SBflS =£3®, #71 SIEigM «a = £3B££2| g7|*ja 5 

£3sg. a #7i 7is/±7i =s3®2i *iasj a?H*ia=s3soi svss as qg^ssi— uMaa waa m#omi3£B5Ei. 

SW 9. 

•a rem SioiAj. #71 uiflss Haa?h sai^i waaej biaiig waa lh§ dwibsbsei. 

aw 10. 

itMw sum #71 biagjg maa?t eeprom°! bi$iu# Maa lh§ dkhhsssei. 
aw it. 

*a rem SiCHAi. #71 uia&g wsa^FefiAMS! biass Maa msoroiHsa^Ei. 
aw i2. 

©RAM; 

oDH3i3sa^Ei2j waa.sim mxisEja, seism *a2i a=-5!a. a asa a i =£3gg #7i ramss ssspi w 2£=- 
£3ss© ags^ sjoia shj2j uiawa Maa; a 

o#7i ramm ass =£3§© gtiam. #71 e£=£3»m oja. &?\ n i bi*ar« imaas^a ram^s s^ju- 

gAIOfl, 01 RAMOfl W§S 301 I =S3gg fe'tif QH, ^71 2)EiaE 2=2730 b|*l^ DflaaS^EI RAMSS 0|gA|?|^ J$ 

cn^sm ^Hiot^ ig£s ah^ bi$i^ miaa lus- okdibsssei. 
aw i3. 

12WW SiCHAJ, EflOIEI 3^01 SV& Ul«»« DiaaaOl gSElH, ^1 =S3fSS^0iie bl^&5 W3 

a2J EflOIEI Sqg A>§oh= 2ls WBS^ a 2 =£3*301 7a§£l3, ^71 aOi^BS. £&\ M 2 =S3g0fl £1\ 01DIE1 S^m 
EflOIEI 73Sg£SAl A>§Sfe 21# U|««a Maa LH§ 0KDIHSSSE1. 

SW M. 

•a 12™ °iCHAi. aoi^&s. bi^^s onaagvEi ramsss^ejoi «&a =s3sou ckk 4 v 7i uia&s Masjon 
om cioiEisi 4:7i2i 5joia t!«^ 2ie ms^s umva o«aa ms- owiBsa^Ei. 

aw i5. 

oa SiOlAJ. ^71 «014B£. &?\ RAMOfl ^153 =53^011 CDfih ^| b|«©« Maa S£= RAM2J ^§S^^£^E1 CflOIEI 

a ^aeta. 01 mmm ui«aa waanj ^sgejon 7ia*^ igss «i~ uiaaa waa lh§ oroiasg^Ei. 
aw is. 

•a 12&HHI sioiAj. uiawa onaa(Hi= sei^e «a^j =g3aoi Tagsn. 

0^71 aoi^BS. ram M ass =£3g(Hi cna- ^71 ui$is« waaoii mtr uoieisj 71am ^21 3 cms jgj^a ^issoi 
°iEiaM7f sra*hae tn. 4^1 sieism *jasj ^^eixioa im aoie ^71 ui^aa oaaaoii ass °ieiem «asi =s3s^s 
^7i$i~ a© ng££ «^ uiava Maa m§ DhoiBsa^Ei. 

aw 17. 

oa 16*011 SiCHAJ. »7I aOi^B^, ^71 RAM Oil ^SS =S3S© «ae^ OE flaej °'E1^eM SAlSh^ 2!# ngss ^ 

s bi^aa Maa lh§ oHDiHsasEi. 
aw is. 

«a i4*hw s^chaj. ^71 bmsrs Maaon= eiE^M flay =s3@oi ^&an. 
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•£71 U\$%>£ MSaS^EI RAM (HI SStlDi ESS Ulfl&S M2SJM CHS* CflOIEISl 7IS21- 4:713 3D12 S»S *2 

ti= 7iB/±7i s)oo. #7i 7i2j/±7i aasy s&«a £7i eiEitsE sassn^ogoj 5S 

as. si #7i 7is/±7t aaej jm*ej ssaeoi s&9= 2§ ^s^s uiggrg msej lhs oKHBsasa. 

S^S- 19. 

ow sioiAi. #7i aia^g ousa^gffl^ ooaaa wawg wsaej wsowiHsesEi 

20. 

on 12ftrtHl SiOiAJ, £71 UI«W3 MS2l7f EEPROM2! HltlBg M2a LH3 QK)l35g??E1. 

g«r 2i. 

•W 12ttO0 2J01AL £71 U|flW« H22I71 FeRAMSJ WSIIfg M2a LHS 0K)IH£B5Ef 
23 

. 29 1 



c 



y 



S201 



| gggj ggg nous eioq^F] ^s202 



I ROMOfl « ggg 7«a| [ ^8204 




— S207 



c^a.a|^ cHsaa^e 



qa.aj£| isaa ?i|A| 



I 
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I— S209 



*M*m# djs^si acqo|s Hsagaf 
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—S210 
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